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CDw52 - SPECIFIC ANTIBODY FOR TREATMENT OF MULTIPLE SCLEROSIS 

The present invention, relates to a method of treat-<= 
cf c-rtain autc-immune conditions m a hu^an or animal 
sub j ect . 

The cells an;; molecules i n an animal bedy do not 
normally stimulate a.-«, adaptive immune response in that bedv 

as a result c * p tm * ~ ^ s o ~ <i ^ v> ^ > ^ - • 

* u ^ 6 '* u °- ..ecnanisrr.s v/nicn ensure a state 



referred tc as "self -toleranc 



However, in certain 



circumstances t h ^ ^ ^ — o h » n i _ ^ . » : i ^_ 

wai.i — ...ccr.«.nis...o nay fail to prevent the 

stimulation of such an immune response and this condition 

is referred to as "autc-irmur.ity" . a number of diseases in 

humans and animals are now thought to result fror. auto- 

■"' *~ n y\ \ r * • 

Multiple sclerosis is a demyelinating disease cf the 
central nervous system the onset of which generally occurs 
within the age range from about 15 to 45. Myelin is a 
fatty substance which forms a sheath around certain nerve 
fibres and which conducts nervous impulses at a rate which 
enables muscles to make precise and delicate movements. 
The disease is characterised by induration of the sheath 
substance leading to the formation cf piacues cf varvir.s 

3 1 Z 9 £ T. C. * C C £ *" ^ *• * - > r- ~ *' ^ ~ ~ w r * ^ 



V fc) ,l2:l * C C ~ C1UC 7 r- "> -.'/ ta ne ^ ^ *. ^ 4. u 

** • . -» ^ v l. >.,■_✓ u n e s n e a ~ n . 



The course of 



tr.a 



% ?• £" ^ n — — . - » 

-■ay be subject to periods cf spontaneous remission. 
However, the disease generally results in progressive 
deterioration of the -or.trcl of r.uscle function with 
u,uimats paralysis in many cases. The precise cause of 
multiple sclerosis is unknown and it may result from a 
complex interaction of a number of different factors. 
However, it is now generally recognised that there is at 
j.east an autoimmune component in the causation of the 
disease. 



The CDw52 antigen (a 2 3 D a glycoprotein also 
to as c,v-:?ATH-i) is strongly expressed or, the su 
all human lymphocytes end most monocytes but is abs 



r cf err ed 
rface of 
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other bleed cells including -cor. ce.is. « r.'^ser 
antibodies have beer. developed directed ayair.s- CDw52 which 
is an unusually c-cci target fcr complement-mediated attack. 

2 bind to all lymphocytes and 



Ar.ticcaies aga i r.s " 
r.onocvtss but i'.'SO 



^ 1 . . i w — ~ h o " v r "v « ' T ^ p d "1 



1 I v 



r/c . 



ed in other "air;"?. I i an 



Anticens similar zo C2'.:z2 are expressed in : r .ne: 
species . 

Antibodies which have beer, developed against CD v.- 5 2 and 
which have been used in therapy include the following: 

CAMPA7K-1H is a rat IgM monoclonal antibody which has 
boon used extensively in vitro for purging bene narrow 
harvests in order to deplete the T ceil population prior to 
bone --.arrow transplantation. Marked reduction in the 

nd sever! tv of ere f t-versus-hosz disease ha 



c5 



beer, seen with this therapy. 

C~:-'?A7H-lG is a raz IgG2b class-switch variant of an 
IgG2a antibody recognising the CDw52 antigen which has been 
used In v i v o to achieve i:r~unosupress ion in "ore than 100 
catients undercoina craan and bone narrow transplantation, 
r.anage-onz of organ rejection and treatment of ha ena to logic 

hioh level of success. However, the 



r.a 1 icnancie 



• * s » 



rapid, develcpr.er.t of an anti-rat immunoglobulin response, 
including the possibility of anaphylaxis, is likely oo 
limit the use of rr.t ror.oc Icr.sl -ir.- ibodier against t.-.a 
CDw52 antigen in humans ir. vivo. 

CAM?ATK-1K is a genetically manipulated IcG antibody 
obtained by graftir.y the complementarity 
regions from ca:^?AT:-:-1G into human framework region 
resulting "humanized^ antibody is highly effective vitro 
being equivalent to the rat monoclonal antibody at 
complement Ivsis and two to four times better in cell- 
r-ediated lysis of h'j-an lymphocytes, No limiting anti- 

resocr.se is ant icioatfid 



determining 

Tho 



s 



globulin 
antibody . 

Expression of CAXPATH-iH was achieved 

. t C ^. w w • ^ u» , v > * ti ^ < I 1 " • • ' x 



this hu-anized 



initially m rat 
c=nc i neerod 
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expressed to high 
It. has now surer is 



level ^ 



C h i r. e s e hipster 



v Cl IT s 



-c:Iy been found that antibodies 

treatment 



against the CDv/52 antigen - * y be effective in "he 
of multiple sclerosis. 

The present invention provides a method of treatment 
of a human subject suffering from multiple sclerosis which 
comprises administering to the said subject an effective 
amount of an antibody recognising the CDv/52 antigen. 

The present invention also provides -'the use of an 
antibody recognising the CDv;52 antigen for the "manufacture 
of a medicament for the treatment of multiple sclerosis. 

It is cref erred to use an anti-CDw52 antibody which 



ris>: of the development of an 
inr.une reaction against the anti-body itself. Accordingly 



^ . ; i i 5 * j. w 



IS 



C . 1 <— _ ^ w ^ — — i — — 



ocssibie to use mouse or rat r.onc-clonal 
* 

is preferred to use antibodies which have 
beer, produced by recombinant DMA technology and which have 
been er.-ir.eered to recuce the ris>: of causing an i-r-.ur.e 



nu 



v* ^- a -~ - o ^ 

u * . r u . - ^ ^ /a p *n /i *~ - /— ; r V- • 



d use a chimeric antibooy 
a r.ouse or rat anti-CDv;52 

cref erred to use 



IS 



huiuanized or CDR-grafted antibody for the treatment of 



hur-ans, i.e. an antioc.: 
determining regions from 



in v;hich the complenentar ity 
mouse or rat antibody are 
combined v:ith framev;or> regions and constant domains from 
one or more human antibodies. 

:-:cst troferabiv the method according to the invention 
is carried cut using the CC?.-graftcd antibody CA.MPATK-1H 
(see Ricchrann et aj_, Kature , 322 , 323-32? (1235)). As 
noted above, the antibody CA:-:?ATH-1K can be produced in rat 
r.velor.a ceil.s as orioir.ally described or it can be produced 

-; ... r{-'nr,- pvr^pr,.:^-, r ■ * / ** r> r m . C J j X" \ V eXDreSSicn 

> « ^ * 
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system suitable fcr "he orcduct i zr. c : a ccrrectiv folded, 
* * •» 

r' IV.-GS": nrfi.-l - n ~ - n 1 •' .-. n v- 0 - - -. p - - n -i ft ^ q <^ ~ 7, ~H ~ 

have been obtained by expression ir\ a genetically 
manipulated CKC cell line (Pace and fydenham, 
Bictachnol ccy , £, 6*5-68 (1591)). 

The dosages of anti-CDw52 antibody, preferably 
CAKPATH-1K , to be administered to a patient suffering front 
multiple sclerosis v.- ill varv with the precise nature of the 
condition being treated and the recipient of the treatment. 
The dose will generally be in the range l to about lOOmg 
fcr an adult patient, usually administered daily for a 
period between 1 and 30 days- The preferred daily dose is 
1 to iOmg per day although in some instances larger doses 
of up to 4 0mg per day r.ay be used. 
15 The anti-CCvS2 antibody, oar.t icuicir lv CA!-:?ATK-1H will 

cenoraliv be administered to the tatient in the form of a 
pharmaceutical formulation. Such formulations preferably 
include, in addition to the antibody, a physiologically 
acceptable carrier or. diluent, ocssibly in admixture with 
2 0 one or more other agents such as ether antibodies or drugs, 

such as an antibiotic. Suitable carriers include, but are 
r.ct limited to, o:\vsioicgicai saline, ohosphate buffered 
saline, ohosohate buffered saline glucose and buffered 
saline. Alternatively the antibody may be lyophilised 
2 3 (freeze cried) and reconstituted for use when needed by the 

addition of an aaueous buffered solution as described 
above. Routes of ministration are routinely parenteral, 
including intravenous, intramuscular,' subcutaneous and 
intraperitoneal injection or delivery. 
2 0 The anti-CDv/32 antibody may be administered in 

combination with or sequentially with ether drugs, in 
particular other cruss conventicna llv used in the treatment 
of multiple sclerosis, such as steroids, for example 
hydrocortisones such as methyl prednisolone, or other 
35 medicaments fcr the alleviation of specific symptoms of the 

disease. Scoucntial administration of the antibody with 
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The invention :? illustrated by tr.s : o 1 lewi ng case 
history cf s patient treated with the CDR-grafted snti- 

T'- a - +- - V~ ^. ^ • i ' c, p r] '-'no r ^ P d ' 1 C ^* d 

* * 

ceil line (Page and 
(19 91) ) fci lowed by 



*~ • » • / s r to ^ r ^ " • ' — ' ■ • — .. i *■* — • 

exoressicn in a recombinant CHC 



extraction fro.- the ceil culture me-ium and purification. 

It. is to be understood that the following case history 
s s net intended to be in anv way limiting on the scope of 



the invention. 

CASE HISTORY 



The oatient was a -'.3 year old female who sought, 
medical attention after 10 days cf progressive loss of 
sensation, in her perineum. She had also experienced 
several episodes of urinary and fecal :> incontinence. 
Clinical evaluations were remarkable for normal visual 
evoked responses, multiple white ratter abnormalities in 
the cerebral hemishperes identified by brain y.RI, and 
cli,cccicnal bands in the . CSY; a diagnosis of multiple 
sclerosis was -ads . 

Treatment with high-dose iv me thy Iprecnisolcne induced 
an incomplete recovery (decreased incontinence with 
continued perineal numbness and stiff 2egs). Four months 
«fwer initially seeking r.=tica:. attention, the patient ::ao 
an eoiscde cf left-sided facial pain and left leg numbness 
consistent with brainstem denyelination . Over the next 
twelve months symptoms :..adualiy worsened and at the end of 
this oeriod the oatier.t was admitted to hospital with left 
cotic neuritis and Lherr.itte's chenomencn . k second course 
of iv methyiprednisoi one (500 .-s/day for five days) v:i»s 
associated v;ith limited improvement. The disease was 
judged to have entered a chrcr.ic progressive phase and over 
the next few months the patient suffered 



further 



identifiable eoiscdac of brainstem de-yeiination and left 



oct :.c neuritis 



Twer.tv 



r.cnths 



* v 



<■': n> 



in 



* ; 



c^r c h T" ^ r* £ 1 

".> s./ o i ( . . — w %.* * 
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r, 



t* — p *^ 1 /"* *i 



tv;c dsvs rest, then 10 -q/dav 



'Che c a 1 1 £ r. l received treatment wi"h CAM? ATH 1- 

(2 r.q/day iv for five days, 
iv for five cays; . Ly-phccyte depletion was rapid, falling 
-o 0.2 x 10" cells/L on the second dosing day fiorr. a 
cretroatrenu value cf 3.3 x 10'- cclls/L- Lymphocyte counts 
remained less than 0-3 •/ 10' for approximately one month and 
-hen rose slowly to a value cf 1.07 >; 10- cells/L three 
months after treatment. CRP, within nornal Units prior to 
treatment, increased to 140 mg/L, fell, and increased again 
to 91 mg/I. cn dosing days three and nine, respectively. 
This "double-peaked" pattern v:as also seen with neutrophils 
which increased during the sane tir.e course and coincided 
with the second and third dosing days at -2 and 10 mg 
respectively- (10 r.g doses followed a two day rest) . 

Disease activity was not significantly* altered during 
or immediately following CAKPATH-1H treatment. Kurtzke 
neurological status at approxir.ately one and two months 
af^er initiation of treatment was improved to a ■ composite 
•score of 11 from a pretreatmcnt score of 14 . A second 
ratina svstem for scoring disease activity in demyelinating 
disease also documented improvement in the progression, 
disability and relapse assessment categories. 

The 10 dose C.-J-'.?A?H-lH treatment course was well 
tolerated. Fever sr.i headache -..ere reported as adverse 
events with both occurring with administration cf tne rarst 
2 rr.a and 10 r.g doses. Also reported was transient ±ez 
sided visual disturbance on- day three, the significance cf 
which was unclear in the light of the pre-existing left 
ootic neuritis. 

to 

Approximately IS months after the treatment with 
c;-.:-'?atk-ik, the improvement in the condition of the patient 
had been maintained. 
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CLAIMS. : 

I. The use cf an antihcdy recognising the CDv:52 antigen 
for the manufacture cf a r.sdicarer." for the treatment of 
~uit icie sclerosis. 



2 . The use acc 



crdino -c Claim 1 v/herein the antibody is 
a hur.ar.ised antibody, including CDRs frcn a rouse or rat 
:o antibody cc-bined with ;rar.evorfc regions and const art 

do-ains frcr. one cr r-ore hunar. antibodies. 

3. The use according zo Clai" 2 vherein th-a antibody is 



The use accorair.g zo any o. 



iaims 1 to 3 v;herein the 



treatment involves daily administration to a patient of a 
se of from 1 to 10 mc per day for a period of 1 to 30 



cays. 

5. The use according to any cf Claims 1 to 4 wherein the 
r^^pr-^^r ^rcluoes acr.m istrat ion c _ a 



•S. A therapeutic 57c-: ::r *.ne <-.. e«u...e..w w. -..a-u^.- 
sciarcsis comprising an antibody recognising the CDv52 



anricen as the active ingredient. 



- therapeutic agent according to Claim G wherein the 
antibody is a hur.anised antibody including CDRs fror. a 
rouse or rat antibody cor.bir.ee with franewor* regions a-.d 
constant domains frcr, one or r.cre hunan antibodies. 



/ . n. 



-eutic aasr.t according to Claim ? wherein the 



8 . A there. 

n w i ccdy is C.-J-lPATK-l;: . 



a 



A therapeutic a:: — -; according to any of ciai..s c to 
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the daily dose of tr.fi antibody is frcr. I 'cc 10 ~cj 
e y d <a v Tor a o e r i c d c f 1 - o c: y o . 



10 . 



A therapeutic agent as claimed in any of Cla - r.s <5 to 
S .-.herein the treatment includes administration cf a 
steroid. 

11. A -ethed for the treatment of a hur.an subject 
suffering from multiple sclerosis Vnich comprises 
administering to the said subject an effective a-cunt cf an 
antibody recognising the CCv;;-2 antigen. 

12. A -ethed according to Clair. 11 w'nersi-n the antibody 
is. a hur.ar.ised antibody including CDRs fron r.cuse or rat 
antibody cc-binad with f rar.ework regions and constant 
dor a ins frcr. one or r.ore human antibodies. 

13. A r.ethcd according to Clair. 12 wherein the antibody 
is CA!-' PATH -IK. 



A nethed according to any -,f Clair.s 11 to. 13 v:nicr. 
cerorisss dailv administration of the antibody at a dose of 
frcr. 1 to 10 mg per day for a period cf 1 to 10 days. 

15. A r.ethod according to any of Clains 11 to 14 which 
includes administration cf an effective aracunt of a 
steroid. 



